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ERROR RATE CONTROL APPARATUS 

Cross Reference to Related Application 

This application is a continuation of 
5 international PCT application No. PCT/ JP00/09242 
filed on December 26, 2000. 

Background of the Invention 
Field of the Invention 

10 The present invention relates to an error rate 

control apparatus for use in a wireless 
communication system. 



Description of the Related Art 

Recently, mobile telephones have become 
widespread, and are expected to further extend its 
market. Furthermore, in the next-generation mobile 
telephone system, there is the tendency to set the 
worldwide ' standards and configure a mobile 
20 telephone system of common standards in the world. 

In the mobile telephone system, a 
communications system in which a plurality of 
transport CHs (or a logic CH) are multiplexed and 
mapped to the physical CH, and a control signal 
25 indicating the format of a transport CH is also 
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mapped to the' physical CH is being realized. For 
example, the W-CDMA, which is one - of the next- 
generation mobile telephone system (IMT-2000), 
corresponds to the above mentioned system. In the 

5 W-CDMA, the TrCH (Transport Channel) such as a 
voice signal, multimedia data, a control signal, 
etc* is multiplexed, and mapped to the physical CH 
for transmission. To improve the transmission 
efficiency, the mapping to the physical CH is 

10 changed in a physical frame unit if it is not 
necessary to transmit multimedia data during the 
communications, or a voice signal is unnecessary. 
At this time, a control signal indicating the 
format of the TrCH referred to as TFCI (Transport 

15 Format Combination Indicator) is used* 

Consider that signals to be transmitted can be 
any of the three types of 100, 200, 300 bits 
respectively referred to TrCHO, TrCHl, and' TrCH2 . 
When they are mapped to the physical CH, they are 

20 assumed to be transmitted in any of the following 
combinations, and the TFCI is defined as follows. 
The combinations are determined in advance between 
the transmitter and the receiver, and the other 
combinations are not allowed. 

25 Combination 0 : TFCI = 0 for no signals 
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When transmitting TrCHO and TrCHl, the 
transmitter transmits TrCHO and TrCHl with TFCI = 4. 

FIG* 16 is a block diagram showing the 
configuration of the transmitting device. 

10 A buffer for TrCHO, a buffer for TrCHl, and a 

buffer for TrCH2 buffer the data of the respective 
transport channels, and transmit the data of the 
respective transport channels through a selection 
device 10 at the next stage. The selection device 

15 10 selects the data of the transport channel input 
from- each buffer. For example, when only TrCHO is 
transmitted as in the above mentioned Combination 1, 
the buffer for TrCHO is selected for transmission 
of data. An error control, etc. process unit 11 

20 transmits data after adding an error detection code 
such as a CRC to each piece of frame data of each 
transport channel. . 

Then, a composition unit 12 composes data of 
each transport channel for mapping to the physical 

25 frame. When a slot is completed for mapping to the 
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composed and generated physical frame, a TFCI 
addition unit 13 adds a TFCI. Furthermore, a TPC 
and PILOT addition unit 14 adds a TPC and a PILOT 
signal to a slot. Then, a modulator 15-1 of a radio 

5 unit 15 modulates data, and an amplifier 15-2 
amplifies a modulation signal and transmits it 
through an antenna 16. 

A' physical frame of a physical channel 
comprises 15 slots. Therefore, for example, if one 

10 unit of the TFCI data is transmitted by one 
physical frame, then one unit of the TFCI is 
divided into 15 pieces and then transmitted.. 

Furthermore, a control device 17 receives an 
instruction from an upper layer about power of 

15 which data in one slot is set to what magnitude. 
According to the instruction the control device 17 
controls the amplification gain of the amplifier 
15-2. 

FIG. 17 is a block diagram showing the 
20 configuration of a receiving device. 

First, a signal received by an antenna 20 is 
demodulated by a radio unit 21, and a TFCI 
detection unit 22 detects a set value of the TFCI. 
Then, based on the detected TFCI, a TrCH division 
25 unit 23 separates a transport channel, and a error 
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control, etc. process unit 24 detects an error, and 
the respective transport channels are input into 
the TrCHO , TrCHl , and TrCH2 buffers, and 
transmitted to the processing unit at the 

5 subsequent stage. 

That is, . the receiver first determines the 
TFCI, and if TFCI=4, then it proves TrCHO + TrCHl , 
and the process of dividing a signal into the TrCHO 
and the TrCHl. 

10 As described , above, the TFCI is an important 

signal for transmission of a signal. If a TFCI is 
mistakenly recexved, then all TrCH signals are 
mistakenly processed. Therefore, the TFCI is 
designed for larger transmission power by the 

15 transmitter. 

FIG. 18 shows the data format of the down line 

of the W-CDMA. 

FIG. 18 shows the configuration of one slot. 
As described above, fifteen slots form one physical 
20 frame. The TPC, TFCI, and PL are overhead. That is, 
the TPC sets data for transmission power control, 
and the PL is a pilot signal. A TrCH signal is. 
mapped to the Data 1 and Data 2. The POl is a power 
offset value of the TrCH and TFCI. 
25 The transmission power control is performed by 
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the receiver measuring the error rate of the TrCH, 
and requesting the transmitter to satisfy the 
requirements for the quality. For example, if the 
obtained error rate is higher than a predetermined 

5 error rate as a result of the measurement of the 
error rate of the TrCH, the receiver requests the 
transmitter to increase the transmission power by 1 
dB. In response to the request, the transmitter 
increases the transmission power by, for example, 1 

10 dB, and transmits it with the values of the POl 
through P03 maintained. 

Therefore, although the TFCI is wrong, the 
TrCH is mistakenly considered to be wrong, and the 
transmission power is requested to be increased for 

15 all data, TPC, TFCI, and PL. Therefore, if the TFCI 
is wrong, it is necessary to increase the 
transmission power of the TFCI only. However, the 
transmission power of the data portion is also 
increased, and the transmission power becomes 

20 unnecessarily large for the data portion, thereby 
wasting electric power. 

For example, when a 64-kbps signal is 
transmitted, TFCI = 8 bits, TPC = 4 bits, and PL = 
8 bits for Data 1 + Data 2 = 28 + 112 bits. Since 

25 the power is increased entirely (160 bits) when 
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only the power of TFCI - 8 bits is to be increased, 
thereby wasting the transmission power 160/8 =? 20 
times as much as the actually required power. 

5 Summary of the Invention 

The present invention aims at reducing 
wasteful .. power consumption and providing an error 
rate control apparatus to control an error rate. 

The error rate control apparatus according to 

10 the present invention for use in the communications 
system which maps a data signal and a control 
signal to a physical channel includes: a control 
signal error rate computation unit for computing 
the error rate of the control signal; and a power 

15 variable unit for transmitting after changing the 
transmission power of the control signal based on 
the value of the error rate. 

The error rate control method according to the 
present invention for use in the communications 

20 system of mapping a data signal and a control 
signal to a physical channel includes: a control 
signal error rate computing step of computing the 
error rate of the control signal; and a power 
variable step of transmitting after changing the 

25 transmission power of the control signal based on 
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the value of the error rate. 

According to the present invention, the power 
of the control signal required in establishing the 
communications is controlled based on the computed 

5 error rate of the control signal. At this time, 
since the power of the data signal, etc. is 
maintained as is, the wasteful power consumption 
can be reduced when the data signal length is long 
and the relative length of the control signal is 

10 short. That is, when an instruction is issued using 
a transmission power control request to the 
transmitter to increase the transmission power to 
correctly receive the control signal (that is, when 
an error rate is to be reduced by raising the 

15 transmission power), only the power for the control 
signal is to be increased rather than to increase 
the power of the entire signals so that wasteful 
power can be reduced, power consumption can be 
reduced, and a control signal can be correctly 

20 received. 

Brief Description of the Drawings 

FIG. 1 is a flowchart showing the receiving 
process according to an embodiment of the present 
25 invention; 
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FIG. 2 is a flowchart showing the first 
example of a practical method of measuring an error 
rate of the TFCI according to an embodiment of the 
present invention; 
5 FIG. 3 shows the output of the TFCI error 

arithmetic circuit; 

FIG. 4 shows an example of a TrCH in a 2 

physical frame unit; 

FIG. 5 is a flowchart of the second practical 
10 example of the TFCI error rate measuring method; 

FIG. 6 is a block diagram of the TFCI error 
rate measurement device corresponding to the 
practical example shown in FIG. 5; 

FIG. 7 shows a chart (1) of the third 
15 practical example of the TFCI error rate arithmetic 
method using the TrCH in an n physical frame unit; 

FIG. 8 shows a chart (2) of the third 
practical example of the TFCI error rate arithmetic 
method using the TrCH in an n physical frame unit; 
20 FIG. 9 shows a chart (3) of the third 

practical example of the TFCI error rate arithmetic 
method using the TrCH in an n physical frame unit; 

FIG. 10 shows the fourth practical example (1) 
of the TFCI error rate arithmetic method; 
25 FIG. 11 shows the fourth practical example (2) 
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of the TFCI error rate arithmetic method; 

FIG. 12 shows the fifth practical example (1) 
including all algorithms for the first through 
fourth examples of a TFCI error detecting method; 

FIG. 13 shows the fifth practical example (2) 
including all algorithms for the first through 
fourth examples of a TFCI error detecting method; 

FIG. 14 shows the fifth practical example (3) 
including all algorithms for the first through 
fourth examples of a TFCI error detecting method; 

FIG. 15 shows the fifth practical example (4) 
including all algorithms for the first through 
fourth examples of a TFCI error detecting method; 

FIG. 16 is a block diagram of the 
configuration of a transmitting device; 

FIG. 17 is a block diagram of the 
configuration of a receiving device; and 

FIG. 18 shows the data format of a down line 
of a W-CDMA. 

Description of the Preferred Embodiments 

According to an embodiment of the present 
invention, in a communications system in which a 
plurality of transport CHs (or logic CHs) are 
multiplexed and mapped to a physical CH through 
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which a plurality of physical frames are 
transmitted, and a control signal indicating the 
format of the transport CH is similarly mapped to 
the physical CH, the error rate of the control 
signal is measured, and the power control of only 
the control signal, thereby suppressing the 
interference with other stations and performing the 
communications with high circuit quality. 

Conventionally, since the error rate of the 
TFCI is not measured, the above mentioned method is 
to be used. Then, in addition to the measurement of 
the error rate of the TrCH, the error rate of the 
TFCI is measured. If the required quality of the 
TFCI has not been attained, the transmitter is 
requested to increase the P01 (offset value: refer 
to FIG. 18) . In response to the request, the 
transmitter controls the transmission power of only 
the TFCI. That is, the transmission power of only 8 
bits is controlled. 

Thus, unlike the conventional examples, the 
TFCI = 8 bits only can be increased without 
increasing the transmission power of 160 bits, 
thereby consuming only 1/20 of the conventional 
power consumption . although the power value is 
increased, and largely suppressing the interference 



with other stations. 

In this example, the user rate is 64 kbps (IB), 
and with an increasing user rate, the effect 
becomes more apparent. 
5 With 384 kbps (6B) for example, TFCI ■= 8 bits, 

TPC = 8 bits, and PL = 16 bits are used for Data 1 
+ Data 2 - 120 + 488 bits. Although it is 
sufficient that the power of TFCI - 8 bits is 
increased, the conventional technology increases 
10 the power of entire bits (640 bits), thereby 
wasting 640/8 = 80 times the required transmission 
power . 

FIG. 1 is a flowchart of the receiving process 
according to an embodiment of the present invention. 

15 According to an embodiment of the present 

invention, in a communications system in which a 
plurality of TrCHs are multiplexed and mapped to 
the physical CH, and the TFCI indicating the TrCH 
is similarly mapped to the physical CH, the 

20 transmission power is controlled by measuring the 
error rate of the TFCI. 

First, in step SI, the TFCI is received. In 
step S2, an error is detected in the TFCI. In step 
S3, the error rate of the TFCI is computed. In step 

25 S4, it is determined whether or not the error rate 
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is larger than the (error rate of the TrCH) x 10 1. 
The value of 10" 1 which is a multiplier for the 
error rate of the TrCH is an example only. 

If the determination in step S4 is NO, then 

5 control is returned to step SI, and the processes 
are repeated. It is the determination that the 
error of the TFCI can be ignored. On the other hand, 
if the determination in step S4 is YES, it is 
determined that the TFCI is wrong, and a request to 

10 increase the power of the TFCI is issued to the 
transmitter, thereby returning control to step SI. 

FIG. 2 is a flowchart of the first example of 
a practical error rate measuring method of the TFCI 
according to an embodiment of the present invention. 

15 The practical example is applied to the case 

in which a plurality of TrCHs are mapped to a 
physical channel, and the TrCHs are represented 
using an error detection code. 

If the receiver detects that the TFCI 

20 specifies a plurality of TrCHs, but all TrCH are 
detected as wrong, then it is detected that the 
TFCI is wrong. 

An error detecting process using a CRC is used 
to determine whether or not the TrCH is wrong. 

25 An example of a case according to the 

i 
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conventional technology is described below. It is 
assumed that each TrCH forms a unit using one 
physical frame. For example, when the TFCI = 4 is 
detected but both TrCHO and TrCHl are wrong, the 

5 TFCI is considered to be wrong. 

Generally, the TFCI is a signal which is not 
to be wrong. Therefore, when the TrCH has a frame 
error rate of, for example, FER - 10"2 f then the 
TFCI is set to, for example, FER - 10" 3 or smaller. 

10 Assume that the TFCI = 4, but both TrCHO and 

TrCHl are wrong. In this case, the probability that 
both TrCHO and TrCHl are wrong is obtained by 10"2 
x 10~2 - io-4, the probability that the TFCI is 
wrong is strong, it is determined in this case that 

15 the TFCI is wrong. 

In the W-CDMA, a user signal and a control 
signal are mapped. Therefore, two or more TrCHs are 
normally mapped, and represented using an error 
detection code. 

20 Described below is the flowchart shown in FIG. 

2. 

First, in step S10, the total number counter 
for counting the number of frames containing a 
plurality of TrCHs and the ERR counter for counting 
25 the number of frames in which an error occurs are 
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initialized to 0. Then, in step Sll, the TFCI is 
received. Then, in step S12, when a TFCI number is 

4, control is passed to step S13. When the TFCI is 

5, control is passed to step S16. In step S13, the 
TrCHO and 1 are included, and an error detecting 
process is performed using a CRC (error detection 
code) . If no error is detected in one of them, 
control is passed to step S15. If errors are 
detected in both of them, then the ERR counter is 
incremented by 1 in step S14, and control is passed 
to step S15. In step Sib, the total number counter 
is incremented by 1, and in step S18,. the error 
rate of the TFCI is computed by the error rate - 
(ERR counter value) / (total number counter value) . 
Then, control is returned to step Sll, and the 
processes are repeated. Since there are TrCHO and 2 
in step S16, the error detecting process is 
performed using a CRC. When there are errors in 
both of them, the ERR counter is incremented by 1 

(step S17), control is passed to step S15, and then 
to step S15 without any intervening process if 
there are no errors in any of them. 

In the above mentioned practical example, when 
there is one TrCH, the power of the TFCI is not 
controlled. If there is one TrCH, the data length 



16 



10 



15 



of the Data 1 and Data 2 is shorter, and the length 
of the TFCI is relatively longer. Therefore, the 
wasteful power consumption can be relatively small 
in the conventional method. On the other hand, when 
there are two or more TrCHs, the length of the Data 
1 and Data 2 is longer and the length of the TFCI 
is relatively shorter. Therefore, the wasteful 
power consumption is larger .in the conventional 
method. Therefore, only when there are two or more 
TrCHs as in the present practical example, the TFCI 
power control according to the present embodiment 

can be effective. 

FIG. 3 shows the output of the TFCI error 

arithmetic circuit of the TFCI. 

The TFCI value detected by the TFCI detection 
unit and the output from the error control, etc. 
process unit are input into the TFCI error rate 
arithmetic unit. From the TFCI detection unit, a 
signal indicating whether or not a plurality, of 
TrCHs are to be transmitted, and . a signal used by^ 
the total number counter in counting the total 
number counter value are input into the TFCI error 
■ rate arithmetic unit. When all specified TrCHs are 
NG in the error detection, the signal indicating it 
25 is input from the error control, etc. process unit 
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into the TFCI error rate arithmetic unit. 

The operation value from the TFCI error rate 
arithmetic unit is transmitted to an upper layer, 
and the upper layer determines the threshold 
5 relating to a predetermined block error rate. As a 
result, if it is determined that the transmission 
power is to be controlled, and, for example, the 
TrCHO is loaded with a control signal, then the 
TrCHO data is loaded with a transmission power 

10 control signal and input into the buffer for the 
TrCHO, and a transmission power control request 
signal is transmitted. 

Described below is the second practical 
example of the TFCI error rate measuring method on 

15 the receiving side. In this practical example, the 
TFCI is mapped in a frame unit, and the TrCH is 
applied when it is mapped covering a plurality of 
physical frames. That is, the unit of the TFCI is 
mapped to one physical frame, but a unit of the 

20 TrCH is assumed to be mapped covering a plurality 
of physical frames. ' 

FIG. 4 shows an example of the TrCH of a 2- 
physical-f rame unit. 

For comprehensibility, it is assumed that a 

25 signal is transmitted in the following combinations. 
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Combination 0 : TFCI =0 for no signals 
Combination 1 : TFCI = 1 for only TrCHO 
With the combinations above, the transmitter 
transmits the same TFCI for the physical frames 0 
5 and 1. However, when the TFCIs are different 
between the physical frames 0 and 1, it is 
considered that one of the TFCIs is wrong. 

In the W-CDMA, the TFCI is a signal in a frame 
unit, and the TrCH is a signal covering a plurality 

10 of frames. 

FIG. 5 is a flowchart showing the second 

practical example of the TFCI error rate measuring 
method. 

First, in step S20, the total number counter 
15 and the ERR counter are initialized to 0. Then, in 
step S21, a physical frame number is received. In 
step S22, a physical frame number is detected. When 
the physical frame number is an even number, a TFCI 
is received in step 323, and the TFCI number is 
20 stored, and control is returned to step S21. If it 
is determined that the physical frame number is an 
odd number in step S22, then control is passed to 
step S25, and the TFCI is received. In step S26, it 
is determined whether or not the TFCI number 
25 received in step S25 is consistent with the 



configuration of the TrCH contained in the frame 
specified by the stored TFCI number. If it is 
consistent/ control is passed to step S28. If it. is 
inconsistent, the ERR counter is incremented by 1 

5 in step S27 , and control is passed to step S28. 

In step S28, the total number counter is 
incremented by 2 so that the number can be counted 
after checking the even number frame and the odd 
number frame. Then, in step S29, as in the above 

10 mentioned practical example, an error rate is 
computed. In step S30, the stored TFCI number is 
discarded, and control is returned to step S21. 

FIG. 6 is a block diagram of the TFCI error 
rate measurement device corresponding to the 

15 practical example shown in FIG. 5. 

The signal received from the antenna is 
decoded by the radio unit, and the TFCI detection 
unit detects a TFCI number. Then, the error control, 
etc. process unit detects an error in the signal. 

20 On the other hand, the TFCI number detected by 

the TFCI detection unit is input into the 
comparison unit and the TFCI error rate arithmetic 
unit. In the comparison unit, the previous TFCI 
value is compared with the current TFCI value, and 

25 it is determined whether or not inconsistency 
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exists. The result is used by the TFCI error rate 
arithmetic unit performing the arithmetic process 
shown in FIG. 5. The TFCI number input from the 
TFCI detection unit to the TFCI error rate 
5 arithmetic unit is used by the TFCI total number 
counter specified by a plurality of TrCHs in 
operating the total number counter. Then, the 

arithmetic result of the TFCI error rate arithmetic 

unit is transmitted to an upper layer. 
10 FIGs . 7 through 9 show the case in which the 

TrCH is an n physical frame unit in the third 

practical example of the TFCI error rate arithmetic 

method. 

In the W-CDMA,' n = 1, 2, 4, 8 (the number of 
15 physical frames covered by one unit of the TrCH) is 
applied. In the second practical example, n = 2 
only, as shown in FIG. 7 in which n is extended (4, 
8) . The present practical example cannot be applied 
with n = 1. 

20 In this example, the unit of the TrCH is 

formed by ((physical frame number) mod n = 0) 
((physical frame number) mod n = n-1) . 

When there are a plurality of TrCHs, for 
example, the number of TrCHs is 3 represented as 

25 follows. 
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TrCHO: 1 unit with 4 physical frames, 1 unit 
for transmission of 2TrBk (transport block) at 
maximum 

TrCHl : 1 unit with 2 physical frames, 1 unit 
5 for transmission of 2TrBk (transport block) at 
maximum 

TrCH2 : 1 unit with 2 physical frames, 1 unit 
for transmission of lTrBk (transport block) at 
maximum 

10 The combinations shown in FIG . 8 are used. 

In this case, if the TrCHO is selected for 
detection, only the TrCHO attracts attention, . and 
there is no signals, then TFCI - 0, 3, 6, 8, 11, 13 

<— Among these values, TFCIs are different, but is 
15 consistent. 

If TrBk - 1, TFCI - 1, 4, 7, 9, 12 <- Among 
these- values, TFCIs are different, but is 
consistent . 

If TrBk = 2, TFCI = 2, 5, 10 <-« Among these 
20 values, TFCIs are different, but is consistent. 

Therefore, although there are 0 and 3 in the. 
TFCIs in the physical frame forming one unit, the 
TFCIs are not inconsistent. 

Described below is the flowchart shown in FIG. 

25 7 . 
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First, in step S35, the total number counter 
and the ERR counter are initialized to 0. In step 
536, a physical frame is received. In step S37, a 
physical frame number is detected. Then, in step 
5 S38, a TFCI is received. In step S39, it is 
determined whether or not (physical frame) mod n = 
n - 1. 

If the determination in step S39 is NO, then 
the TFCI number is stored in step S40, and control 

10 is returned to step S 3 6 . If the determination is NO 
in step S39, then it is determined in step S41 
whether or not the received TFCI number is a TFCI 
counter value consistent with the stored TFCI 
number. The determining method can be any of the 

15 following methods. 

1. To set a group having consistent ■ TFCI values. 

2. To select a group having the largest number of 
consistent TFCI values. 

3. Different TFCI count value = n - (number of 
20 TFCI values in 2. above) 

Then, in step S42, the ERR counter is 
incremented by the consistent TFCI count value. In 
step S43, the total number counter is incremented 
by n. In step S44, an error rate is computed, and 
25 control is returned to step S36 . 
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FIG . 9 is a block diagram showing an example 
pf the configuration of the error rate measurement 
circuit according to the third practical example. 

First, the TFCI number detected by the TFCI 
detection unit is used by the ERR counter computing 
the number of n TFCI numbers inconsistent with the 
past TFCI number, thereby detecting an error. Then, 
the TFCI error rate arithmetic, unit computes the 
error rate of the TFCIs from the output of the ERR 
detects unit' and the output of the TFCI detection 
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unit 



FIGS. 10 and 11 are explanatory views of the 
fourth practical example of the TFCI error rate 

arithmetic method. 
15 The present practical example applies to the 

case in which a plurality of TrBks represented by 
error detection codes are mapped to one TrCH. 

In the present practical example, the receiver 
detects the TFCI specifying a plurality of TrBks. 

a i"i TrRks are detected as erroneous, 
20 However, when all TrBKs are 

the TFCI is detected as erroneous. The error 
detecting process is performed using the CRC to 
determine whether or not the TFCI is erroneous. 

For comprehensibility, in this example, the 
25 following combinations are used in transmitting a 
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signal. 

Coinbination 0 : TFCI = 0 for no signals 
Combination 1 : TFCI = 1 for one TrBk of TrCHO 
Combination 2 : TFCI = 2 for two TrBks of 

5 TrCHO 

in this case, when TFCI = 2 is detected and 
two TrBks are erroneous as a result of the CRC 
detection, the TFCI is considered to be erroneous. 
When one of them is correct as a result of the CRC 
10 detection, the TFCI is considered to be correct, 
thereby computing the error rate- 

in the W-CDMA, a plurality of TrBks are used 
• in the data communications with the coding gain of 
error detection code taken into account. Each TrBk 
15 is represented by an error detection code. 

FIG. 10. is a flowchart of the process of the 
fourth practical example. 

First, in step S50, the total number counter 
and the ERR counter are initialized to 0. Then, in 
20 step S51, a TFCI is received. In step S52, the TFCI 
number is detected. If the TFCI number is 0 or 1 in 
step S52, then control is returned to step S51. 

If the TFCI number is 2 in step S52, then it 

j • r~+- Q >^ whpther or not two TrBks 

is determined in step s:.>.5 wnetnei 

2 5 are detected as erroneous in the CRC error 
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detection. If the determination in step S53 is NO, 
control is passed to step S55. If the determination 
in step S53 is YES, then the ERR counter is 
incremented by 1 in step 354, and control is passed 

to step S55. 

in step S55, the total number counter is 
incremented by 1 . In step S56, an error rate is 
computed, thereby returning control to step S51. 

FIG. 11 is a block diagram of the circuit for 

_ fourth practical 
performing the process , of the touru y . 

example . 

in this example, the TFCI number for the TFCI 
total number counter specifying a plurality of 
TrBks is input from the TFCI detection unit to the 
TFC i error rate arithmetic unit, and when the error 
control, etc. process unit outputs NG for the TrBks 
in the error detection process, a signal is input 
into the TFCI error rate arithmetic unit. The TFCI 
error rate arithmetic unit computes the error rate 
20 based on the process shown in FIG. 10. 

FIGS. 12 through 15 are explanatory views of 
the fifth practical example when all detection 
algorithms of the first through fourth practical 
examples of the TFCI error detecting method. 
25 rn the fifth practical example, it is 
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practical to select an applicable algorithm as 
shown in FIG. 12 depending on the TrCH used when a 

call is connected. 

Th e significance of the combination of a 
plurality of detection algorithms resides in a 
la rge number of total number counter for measuring 
an error rate. Therefore, when there are TrCHs 
raapped to a plurality of physical frames, the OK/NG 
of the TFCI can be detected for each frame 
rega rdless of the existence of data if the second 
and third practical examples are applied. As a 
result, a combination with another algorithm is not 
required. 

In the first through third practical examples, 
the OK/NG is not always detected for each frame, a 
combination with another algorithm is used. 

in FIG. 12, it is first determined in step S60 
whether or not there is a TrCH mapped to a 
plurality of physical frames. If the determination 
in step S60 is YES, one TrCH mapped to a plurality 
of physical frames is selected. Using the selected 
TrCH, the second and third practical examples are 

carried out. 

I£ the determination is NO in step S60, 

control is passed to step S63, and it is determined 
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whether or not the number of TrCHs is larger than 
If the determination in step S63 is YES, then it is 
determined in step S64 whether or not there is a 
TrCH having a TrBk larger than 1. If the 
determination is YES in step S64, then the second, 
third, and fourth practical examples are applied. 
If the determination is NO in step S64, then the 
second and third practical examples are applied. 

If the determination in step S63 is NO, it is 
determined in step S65 whether or not there is a 
TrCH having a TrBk larger than 1. If the 
determination in step S65 is YES, the fourth 
practical example is applied. If the determination 
in step S65 is NO, then it is determined that the 
error rate of the TFCI cannot be measured. 

FIG. 12 shows "Error rate of TFCI cannot be 
measured", but practically there are no such cases. 
For example, if there can be the case, the number 
of TrCHs = 1, the number of TrBks = 1, and one unit 
of data in a physical frame result in a short 
length of data. If the length of data is short, 
there is a small distance between the TFCI and Data. 
Therefore, in the above mentioned case, the present 
embodiment can be applied, but the effect is small. 
25 Described below is the case in which the 
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second through fourth practical examples are 

combined for use. 

Consider that the number of TrCHs is 3 CHs as 

follows . 

5 TrCHO: 1 unit for transmission of 2 TrBks 

at maximum 

TrCHl : 1 unit for transmission of 2 TrBks 
at maximum 

TrCH2: 1 unit for transmission of 1 TrBk 

10 at maximum 

Only the combination shown in FIG. 13 is used. 
A measurement can be made when there are two 
or more TrBks inside and outside the TrCH because 
the second through fourth practical examples are 

15 combined for use. 

FIG. 14 is a flowchart of the process of 
combining the second through fourth practical 
examples . 

First, in step S70, the total number counter 
20 and the ERR counter are initialized to 0 . In step 
S71, a TFCI is received. In step S72, the TFCI 
number is detected. If the TFCI number is 0, 1, 3, 
8, then control is returned to step S71. If the 
TFCI number is 2, 4 through 7, and 9 through 13, 
25 then control is passed to step S73. In step S73, it 



is determined whether or not all TrBks are detected 
as erroneous in the . CRC error detection. If the 
determination in step S73 is NO, control is passed 
to step S7S . 

5 If the determination in step S73 is YES, then 

the ERR counter is incremented by 1, and control is 
passed to step S75. In step S75, the total number 
counter is incremented by 1. In step S76, an error 
rate is computed, thereby returning control to step 

10 S71. 

FIG. 15 is a block diagram of the circuit for 
performing the process shown in FIG. 14. 

A detection result of the TFCI detection unit 
and output from the error control, etc. process 

15 unit are input into the TFCI error rate arithmetic 
unit. The detection result of the TFCI detection 
unit is used in counting the total number of TFCIs 
specifying a plurality of TrCHs. The output of the 
error control, etc. process unit is input into the 

20 TFCI error rate arithmetic unit when all specified 
TrBks of the TrCH indicate . NG in the error 
detection. The TFCI error rate arithmetic unit 
computes the error rate of the TFCI by performing 
the process shown in FIG. 14. 

25 In the above mentioned embodiment, the TFCI 
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• _ r-nntrolled for example, but 
transmission power is controne 

* dttot bit portion and a TPC 
the power control of a PILOT pit p 

bit portion can also be performed. 

i* vh P Dower control of the PILOT 
For example, tne power. 

5 bit portion is performed as follows. 

To perform the power control of the pilot 
portion, it is neoessary to measure the error rate 
of the pilot portion. In the pilot portion, a hit 
pattern can be uniquely determined by a slot format. 

,. That is, the Pilot portion is hnown to the receiver. 

4- *c H^srribed in 3GPP 25.214 
A practical arrangement is described 

TABLE 12. 

since the pilot portion is known data, an 
error rate can be easily estimated by comparing 
15 received data with Known data. That is, if they 
ma tch each other, the data is correct. If they do 
not match, the data is erroneous. 

Thus, if an error rate is obtained, the 
transmrssion power control can be performed only on 
2 „ the prlot portion by changing the gain of the power 
amplifier of the transmitting devrce of the base 
station or the mobile terminal. 

The power control of the TPC bit portion can 

be performed as follows. 

-f tpp bit portion is to be 

25 The error rate of the TPC brr y 
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measured to control the power of the TPC bit 
portion. The number of bits of the TPC bit portion 
uniquely depends on the slot format, and the- same 
data is repeated in the same slot. A practical 
5 arrangement is described in 3GPP 25.214 TABLE 13. 

Since the same data is repeated, an error rate 
can be estimated by counting the number of 
different bits in the data. 

For example, if NTPC is 2, 
10 the number of errors is 0 if the received data 

is "00" or "ll f . 

If the received data is "01", then any data is 
erroneous. Therefore, the number of errors is 1. 

Similarly, if the received data is "10", then 
15 . any data is erroneous. Therefore, the number of 
errors is 1. 

If NTPC is 8, 

the number of errors is 0 if the received data 
is "00000000" or "11111111". 
20 If the received data is "01000000", then there 

is the strong probability that the second bit is 
erroneous. Therefore, the number of errors is 1. 

If the received data is "01110000", then there 
is the strong probability that the second, third, 
25 and fourth bits are erroneous. Therefore, the 
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number of errors is 3. 

Thus, if the error rate is computed from the 
number of errors, the gain of the power amplifier 
is changed, and the transmission power control of 
the TPC bit portion can be. performed. 

The present invention realizes error rate 
control with wasteful power consumption minimized 
in the transmission power control. 



